Introduction
============

Background
----------

Cognitive behavioral therapy (CBT) is used in a range of psychological services for different populations. Given the weight of evidence underpinning CBT \[[@ref1]\], it has been recommended as the first response to low levels of anxiety and depression \[[@ref2]\]. However, because of resource limitations within mental health services and the notable differences to consider when providing CBT to younger populations \[[@ref3]\], CBT has been blended with technology to provide greater accessibility. Digital CBT for depression in young people is now provisionally recommended by the National Institute for Health and Care Excellence as the first line of intervention \[[@ref4]\]. Multidisciplinary fields, including psychology, psychiatry, health informatics, and human-computer interaction (HCI), have demonstrated the effectiveness of a range of technology-assisted cognitive behavioral therapy (tech-assisted CBT) interventions for adults and young people across different settings, primarily using quantitative approaches, including formalized trials and systematic reviews \[[@ref5]\]. Comparatively, there have been limited systematic qualitative reviews concerning the experiences of young people using tech-assisted CBT. This review commences with a brief clarification on the operationalized definition of tech-assisted CBT, followed by a theoretical summary of CBT. Thereafter, the current gap in the literature is outlined in the context of the limitations of effectiveness research. Finally, this review addresses this gap by applying a qualitative thematic synthesis approach to addressing the experiences of young people using tech-assisted CBT in what is, to our knowledge, the first of its kind to date. This is of importance for future tech-assisted CBT design and evaluations by contextualizing how and why tech-assisted CBT interventions are effective across different settings from the perspective of the young people who have used it.

Defining Technology-Assisted Cognitive Behavioral Therapy
---------------------------------------------------------

The introduction of first-generation forms of tech-assisted CBT, commonly referred to as computerized cognitive behavioral therapy (cCBT), was motivated by the need to address the accessibility challenges within mental health services provision. Where demand for such services exceeded the supply, cCBT was primarily envisioned to be a viable method to enhance the reach of evidence-based low-intensity interventions, in addition to being a cost-effective means of doing so \[[@ref6]\]. Many of these interventions targeted adults and were mainly internet-based with minimal face-to-face contact \[[@ref7]\]. However, within this period, the focus on the potential user experience brought about through providing CBT via technology or on the potentially unintended outcomes and experiences of key stakeholders was less.

This has led to a new wave of different tech-assisted CBT interventions. In addition to acknowledging the economic and accessibility advantages of these interventions, this new wave of tech-assisted CBT has identified the need to continually optimize the design of technologies, learn from user experiences, and measure implementation variables to maximize and sustain positive outcomes \[[@ref8]\]. In addition, there is now a wider consideration of the factors that may differentiate tech-assisted CBT from traditional face-to-face CBT, including potentially novel therapeutic barriers and facilitators \[[@ref9]-[@ref11]\]. As a result, there is now a diverse range of interventions that use different technological ingredients to support the CBT process, including mobile phone and tablet apps \[[@ref12]\], game-based software \[[@ref13]\], interactive websites \[[@ref14]\], virtual reality \[[@ref15]\], and telecommunications \[[@ref16]\]. Increasingly, these new interventions are embedded within a stepped care model \[[@ref17]\].

Therefore, tech-assisted CBT can be defined in a variety of ways. Indeed, several descriptors for this intervention are observed throughout the literature, including internet-CBT, cCBT, CBT apps, CBT games, tele-CBT, and virtual reality CBT. For the purposes of this review, tech-assisted CBT is broadly considered as any CBT-based intervention that uses technology to facilitate, support, supplement, or replace traditional face-to-face CBT.

Theoretical Overview
--------------------

The theoretical foundation to cognitive behavioral theory posits that there is a complex relationship between one's thoughts, feelings, and behaviors (TFBs) \[[@ref18]\]. Beck \[[@ref19]\] suggests that, for those experiencing mental or physical difficulties, automatic surface-level thinking (level 1) can often be negative, thereby perpetuating a cycle that can sustain or intensify the initial difficulty. These problematic thinking-feeling-behavior cycles can be maintained via intermediate cognitive processes (level 2), such as memory, attention, beliefs or attitudes, and interpretation. Underpinning these processes is a schematic structure, referred to as *core beliefs,* that implicitly informs one's worldview, view of others, and view of self. To identify and address each of these interdependent cognitive levels, CBT provides a structured intervention that necessitates the use of metacognition (thinking about one's thinking) to recognize problematic patterns adversely impacting the individual. As such, CBT represents a complex exercise requiring significant psychoeducational engagement in both therapeutic and real-world settings.

The complexity of the generic CBT model is further amplified when offered to young people who present different developmental needs. For CBT to be effective with young people, it needs to be appropriately tailored to their developmental stage \[[@ref20]\]. By using child-friendly content, tech-assisted CBT interventions have the potential to make core CBT concepts more accessible to young people. Relatedly, as the generic cognitive model is underpinned by a highly structured information-processing paradigm, it is particularly amenable to computer-assisted implementation \[[@ref21]\]. Indeed, the integration of age-appropriate content within this process using narrative-based metaphors and accessible characters has been suggested as a developmentally appropriate way to scaffold core CBT concepts \[[@ref22]\].

Rationale for Qualitative Synthesis Within Systematic Reviews
-------------------------------------------------------------

The *gold standard* methodological approach favored by the human and social sciences has long been the randomized controlled trial (RCT) \[[@ref23]\]. The procedures stipulated by RCTs allow for the minimization of bias and, thus, the detection of valid and reliable intervention effects. Within behavioral sciences, it is also recognized that high-quality RCTs can have a qualitative component embedded to meaningfully complement the overall dataset \[[@ref24]\]. The quantitative method for evaluating the overall effectiveness of an intervention is meta-analysis. This allows for a robust and cumulative appraisal of the effectiveness of an intervention across many studies \[[@ref25]\]. Overall, these quantitative approaches significantly contribute to building and (re)evaluating evidence bases and, thus, scientific advancement and eventual impactful policy \[[@ref26]\]. However, the qualitative component of outcome studies has often not been included in traditional systematic reviews.

More recently, there has been an advancement of similar high-quality reviewing processes for qualitative data \[[@ref27]\]. This has occurred in response to the sometimes restrictive nature of RCTs and what can be missed by not collecting qualitative data. In addition, evidence-based and ethical policy making increasingly necessitates the inclusion of the *voice* of those at whom a policy or intervention is aimed. Indeed, in the area of mental health policy, this is reflected in the embedded role of service user perspectives across research and government institutions \[[@ref28]\]. Similarly, in the HCI field, this is observed in participatory or user-centered iterative design approaches \[[@ref29]\]. These inclusive methodologies are considered especially relevant for young people, who are often not included within decision-making processes.

Although the apparent objective versus subjective nature of quantitative and qualitative data has long been debated in psychology \[[@ref30]\], there has been a notable refinement on how to situate qualitative data within high-quality frameworks of evidence \[[@ref31]\]. It is now more conventional to see an evidential framework for an intervention to include a meta-analysis reviewing the current status, followed by an adaptive RCT that is complemented by a qualitative evaluation with participants from within the trial. Such evaluations, therefore, allow for participant experiences, positive and negative feedback, and discursiveness to be aligned with the quantitative outcomes, thereby providing a richer dataset overall.

Despite the proliferation of tech-assisted CBT meta-analyses and RCTs, there have been no qualitative syntheses of the experiences of young people who have used such interventions. Given the vast body of studies demonstrating the feasibility, acceptability, and effectiveness of various tech-assisted CBT interventions \[[@ref32]\], this study aimed to synthesize qualitative data from young people who have used tech-assisted CBT for a range of mental and physical issues. Furthermore, this study aimed to collate the overall qualitative themes from these studies to describe the experiences of young people using tech-assisted CBT. Thereafter, the qualitative synthesis can establish analytical themes that can further inform key concepts, understandings, or hypotheses \[[@ref33]\]. In doing so, the findings can inform the future design and evaluation of tech-assisted CBT.

Added Value of Qualitative Synthesis
------------------------------------

Systematic reviews that use qualitative synthesis methodology are in keeping with the *moving beyond effectiveness* trajectory within evidence synthesis \[[@ref34]\]. Moreover, it is particularly relevant for technology-based interventions by examining the contextual and implementation factors concerning how any intervention is performed and why \[[@ref8]\]. Therefore, this study will complement the existing wealth of quantitative studies on tech-assisted CBT by providing an insight into the overall experiences of young people who have used these interventions.

Methods
=======

A fully accessible protocol for this review was registered on PROSPERO, the international prospective register for systematic reviews \[[@ref35]\].

Search Strategy
---------------

A broad search strategy was used across the following databases to capture research bridging psychology, HCI, and related fields: PsycINFO, ACM Digital Library, PubMed, EMBASE, and JMIR Publications (full-text search engine).

The search strategy applied the database-specific methods of using the following search terms: (cognitive OR cognitive therapy OR CBT OR cCBT OR e-therapy OR web-assisted OR tech-assisted OR game-based OR internet) AND (child OR adolescent OR youth OR young people OR young person OR kid OR teen) AND (experience OR perspective OR view OR opinion OR feedback OR interview OR thought OR focus group OR qualitative). A full breakdown of the search terminology is provided in the appendices. In addition, of the selected studies, reference sections were hand-searched for any overlooked literature. The search was conducted in March 2018 and uploaded to Rayyan \[[@ref36]\] for storage and screening purposes.

Inclusion and Exclusion Criteria
--------------------------------

Given the wide applicability of tech-assisted CBT, broad inclusion criteria were chosen to facilitate the capture of a wide range of data. As such, the following studies were sought: Studies that are exclusively qualitative by design; studies that have a significant qualitative component alongside quantitative measures; and formal qualitative studies of established or emerging technologies that applied, or sought to apply, tech-assisted CBT.

With respect to the population, the following criteria were applied.

### Inclusion Criteria

The inclusion criteria were as follows: School-aged young people under the age of 18 years and over the age of preschool (age 6 years); use of any form of tech-assisted CBT-based program for any period (including cCBT, Web-based/assisted CBT, CBT games, CBT mobile apps, blended cCBT, and face-to-face CBT); a stated focus on qualitative data documenting the experiences of the participants that allowed them to express their thoughts, feelings, reflections, both positive and negative feedback, and overall perspectives; and studies published in English.

### Exclusion Criteria

The exclusion criteria were as follows: CBT is delivered only face to face, with no technological component; only focused on the performance of the technology rather than the participant experience; and numerical data that seek to represent qualitative data.

Screening and Data Extraction
-----------------------------

Owing to the difficulty of locating qualitative data within major databases \[[@ref37]\], both the titles and abstracts were screened by DM for potential eligibility. For example, RCTs embed rich qualitative evaluations but may not make this explicit in study abstracts. Following this process, full papers were assessed for eligibility wherein papers that did not utilize qualitative methods could be excluded, and any indecision was recorded via Rayyan. Using the eligibility criteria, 2 independent researchers screened 10% of the overall search and screening by DM. The resulting indecision and disagreement (2%) were discussed and clarified by the review team until consensus was reached.

Thereafter, author DM extracted all data within the *results* or *findings* section that contained direct quotations from the population. It was decided that, as many research papers apply an interpretative voice to qualitative data, this could skew the *voice* of the young person. Therefore, only direct quotes from participants in studies meeting the inclusion criteria were extracted. All quotations were extracted and entered into the qualitative software program NVivo 12 \[[@ref38]\].

Quality Assessment
------------------

There is considerable debate surrounding the quality assessment of qualitative research, and even if this can ever be appropriately appraised \[[@ref39]\]. There is contention about whether quality assessment should be used to exclude lower-quality studies or to offer a means of assessing the weight of different included studies, given that lower-quality studies can still generate new insights \[[@ref40]\]. As there is no consensus regarding methods for excluding studies on the grounds of their interpreted quality \[[@ref33]\], all identified studies were included in this review. However, the quality of all included studies was assessed using the 7 quality criteria proposed by Harden et al \[[@ref41]\] (see [Multimedia Appendix 1](#app1){ref-type="supplementary-material"}), whereby quality is assessed within the context of young people's views. This refers to the extent to which studies were capable of addressing the review question concerning young people's overall tech-assisted CBT experiences. All studies were critically appraised on the criteria relating to the theoretical framework, clear statements of study aims, clear context description, clear description of sample and its recruitment, clear description of methods and analysis, validity and reliability, and originality of data.

Thematic Synthesis
------------------

We have selected the thematic synthesis approach laid out by Thomas and Harden \[[@ref33]\]. This method involves (1) a line-by-line coding of each papers' results section, (2) identification of descriptive themes, and (3) generating analytical themes that extend the initial findings. All quotations were coded line by line and the development of descriptive themes occurred by employing an inductive approach using the *Query* and *Explore* functions within *NVivo*. Following the grouping of these descriptive codes, analytical themes were developed by DM alongside the research team using an iterative process of interpretation and reinterpretation of all descriptive themes and supporting quotations. In line with the Thomas and Harden approach, a process of inference throughout these steps generated the analytical themes for the overall experiences of young people and tech-assisted CBT. The resulting analytical themes should be interpreted by the variety and richness of experiences reported rather than the quantification of quotes.

Results
=======

Overview
--------

The search strategy produced 3214 records. Using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart ([Figure 1](#figure1){ref-type="fig"}), 14 studies were deemed eligible for inclusion. These 14 studies comprised data that investigated the experiences of young people with tech-assisted CBT for low mood or anxiety (n=10), trauma or self-harm (n=2), and physical difficulties (n=2). All studies were published between 2013 and 2018. A significant portion of the studies originated from New Zealand (n=6), but there was also broader international coverage with studies from the United States (n=2), the United Kingdom (n=2), the Republic of Ireland (n=1), Sweden (n=1), South Africa (n=1), and Spain (n=1). Of these studies, 9 different types of tech-assisted CBT interventions were investigated within a combined sample of 289 young people. A full breakdown of the characteristics for each study is provided in [Multimedia Appendix 2](#app2){ref-type="supplementary-material"} \[[@ref42]-[@ref68]\] with details of the intervention type, aims and context in which it was applied, participant characteristics, methods, and key themes reported.

Overall, 5 analytical themes describing young people's experiences of tech-assisted CBT arose, with each of these containing several descriptive themes. To illustrate this synthesis, a table of selected supporting quotations from across the studies is provided ([Table 1](#table1){ref-type="table"}) in addition to a thematic summary diagram (see [Multimedia Appendix 3](#app3){ref-type="supplementary-material"}).

![Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart.](jmir_v21i11e13540_fig1){#figure1}

###### 

Supporting quotation for 5 analytical themes and their descriptive subthemes.

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Analytical themes                                                                                     Quotations                                  
  ----------------------------------------------------------------------------------------------------- ------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **1) The helpfulness of tech-assisted** **cognitive behavioral therapy** **(CBT) for young people**                                               

  \                                                                                                     Positive experiences                        "It was really good and helpful. Like when I needed to calm down using the technique, it actually helped a lot. Yes, so overall it was pretty good, the breathing in out one." \[[@ref54]\]

  \                                                                                                     Tech-assisted CBT versus face-to-face CBT   "It's just cool\...it's a different way\...because you know, you go to a counselor and stuff and they have all these different ways of doing things but like, nobody's ever really thought of a computer game or something. It's usually like 'tell me how you're feeling,' or 'write it down' and stuff, but not 'play it'." \[[@ref49]\]

  **2)** **The therapeutic process within tech-assisted CBT for young people**                                                                      

  \                                                                                                     Understanding CBT model                     "I really liked the diary 'cos\...I dunno, 'cos especially when I'm feeling down I'm like 'Oh I'm always so sad' or 'what is the point' but actually if I look back to the diary I can see that there were days when I was happy." \[[@ref66]\]

  \                                                                                                     Process of change                           "Oh yeah, I used to get some of those Gnats \[gloomy negative automatic thoughts\]---but now I am all positive. I am thinking positive, thinking of all the good stuff that has happened to me. I don't even think about suicide or self-harm now." \[[@ref13]\]

  \                                                                                                     Skills development                          "If I take myself out of the situation and just go sit somewhere else just by myself and focus on breathing, that helps a lot." \[[@ref68]\]

  **3)** **The transferability of tech-assisted CBT for young people**                                                                              

  \                                                                                                     Application to everyday life settings       "I have used BlueIce every day. I used the mood checker every day and found it quite easy to use." \[[@ref66]\]

  \                                                                                                     Parental involvement                        "Well, like during the holidays me and my Mum are going to do it together because she is going through a lot of stress as well. We would both sit down and do it and sort it out. I told Mum about the thing \[SPARX\] and she said that she would like to try it. I am hoping it will actually help her out and take less off her shoulders." \[[@ref54]\]

  **4)** **The tech-assisted CBT gameplay experience for young people**                                                                             

  \                                                                                                     Character relatedness                       "The thing I kind of liked about it \[CCAL\] was that he \[referring to Charlie\] was kind of going through some anxiety too, so you could see it from his point of view." \[[@ref58]\]

  \                                                                                                     Playability                                 "I play heaps of games, there is lots of actions, compared with other games SPARX is not great." \[[@ref13]\]

  **5)** **The limitations of tech-assisted CBT for young people**                                                                                  

  \                                                                                                     Negative experiences                        "I might just sort of feel a bit wilful, sort of, somewhat want to stop myself from self-harming but sometimes I just want to self-harm and that's the end of it really." \[[@ref66]\]

  \                                                                                                     Broad content                               "It was hard because it was catered towards a wider audience and because of that I wasn't as conﬁdent that it would help my problem." \[[@ref68]\]
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Theme 1: Helpfulness of Technology-Assisted Cognitive Behavioral Therapy for Young People
-----------------------------------------------------------------------------------------

This theme outlined the varied ways in which young people experienced tech-assisted CBT to be helpful. Young people reported a range of positive experiences in using the technology for mental or physical health difficulties. This analytical theme contains the descriptive subthemes of positive experiences and tech-assisted CBT versus face-to-face CBT.

### Positive Experiences

There were a large number of positive experiences reported by young people in several studies related to why they found interventions helpful (study numbers 1, 4, 6, 7, 9, and 10). These included a sense of enjoyment and fun during tech-assisted CBT sessions, meaningfulness, feeling motivated, feeling safe, hopefulness, and flexibility.

### Technology-Assisted Cognitive Behavioral Therapy Versus Face-to-Face Cognitive Behavioral Therapy

It was evident that some young people were engaged with tech-assisted CBT because of their expressed preference for it compared with traditional face-to-face interventions. The ability to use tech-assisted CBT (or adjuncts to tech-assisted CBT, such as apps) encouraged help-seeking behaviors among young people (5 and 12). Moreover, young people felt that technology was easier to engage with than speaking with adults; this was because of the feeling of less stigmatization, the ability to control the pace of the game, and disliking talking (1, 3, 4, 7, and 10).

Theme 2: Therapeutic Process Within Technology-Assisted Cognitive Behavioral Therapy for Young People
-----------------------------------------------------------------------------------------------------

This next theme provided an insight into the ways in which the therapeutic process was observed in young people's reported experiences. The underlying descriptive themes were understanding the CBT model, process of change, and skills development.

### Understanding the Cognitive Behavioral Therapy Model

Numerous studies illustrated that young people understood key CBT concepts (1, 6, 7, and 12). Young people spoke about the role of thinking about one's thinking and recognizing negative thoughts and feelings without judging oneself.

### Process of Change

Related to the above theme, young people were evidently applying CBT concepts to enact change as well. Several studies highlighted how young people's experiences of applying positive coping mechanisms and noticing negative automatic thoughts before they manifested as negative behaviors led to positive change in their home, school, or family life (3, 6, 12, and 14). Another study using tech-assisted CBT for trauma indicated that young people were able to utilize tech-assisted CBT technology to confront difficult memories to elicit the therapeutic process of understanding and overcoming them (11).

### Skills Development

Participants across the studies indicated that many of the skills taught within tech-assisted CBT were directly therapeutic to them. Young people spoke about how focusing on breathing or progressive muscular relaxation exercises were all very helpful and made them feel calmer (6, 8, and 14).

Theme 3: Transferability of Technology-Assisted Cognitive Behavioral Therapy for Young People
---------------------------------------------------------------------------------------------

The recognition from young people about the potential transferability of tech-assisted CBT in both their lives and the lives of others was a further analytical theme in the data. Young people communicated a variety of ways in which tech-assisted CBT could be transferred, as explored in 2 descriptive themes: application to everyday life settings and parental involvement.

### Application to Everyday Life Settings

Young people were able to reflect on their own experiences with tech-assisted CBT. They also believed tech-assisted CBT could be applied in everyday life settings (1, 3, 6, and 12). Nonetheless, young people were mindful of some caveats to this. Young people mentioned that having components of tech-assisted CBT to share with others would be beneficial, but that some aspects of the content they used within tech-assisted CBT may not be applicable in some settings, such as school or family settings (unless privacy and discreteness were ensured). Indeed, young people acknowledged that tech-assisted CBT is applicable for many young people experiencing mental or physical health difficulties, but not all young people.

### Parental Involvement

A small number of young people noticed the potential concurrent role that tech-assisted CBT could play for their parents, either as a support for their own progress or as an intervention specifically for parents (5, 10, and 12).

Theme 4: Technology-Assisted Cognitive Behavioral Therapy Gameplay Experience for Young People
----------------------------------------------------------------------------------------------

The fourth theme in the synthesis is related to the features implicit in the gameplay or user experience of the respective technologies in this review. The 2 underpinning descriptive themes were character relatedness and playability.

### Character Relatedness

Young people were mostly appreciative of the characters embedded within many of the tech-assisted CBT interventions (1, 3, 4, 5, 6, and 9). Many felt that the characters were relatable and that they allowed the communication of CBT content to, therefore, be easier. Notably, in studies concerning minority groups (1 and 3-6), this was especially relevant to participants who were pleased with the inclusion of Maori identities in the game. In addition, this descriptive theme extended to the personalization of young people's own role within the game. The autonomy afforded to young people in selecting their interactions with characters or personalizing avatars was considered an important gameplay feature.

### Playability

Though only a minor theme, there were some mixed experiences from young people in relation to the actual playability of some tech-assisted CBT interventions (1, 3, 4, 6, 7, and 12). Some young people expressed the view that tech-assisted CBT was lacking in its gaming experience, especially when compared with commercial games. However, other young people felt that playing tech-assisted CBT games was easy, familiar, and intuitive.

Theme 5: Limitations of Technology-Assisted Cognitive Behavioral Therapy for Young People
-----------------------------------------------------------------------------------------

This final theme gave an insight into the limitations of tech-assisted CBT that young people experienced. Despite many positive findings in the preceding themes, young people were also aware of the drawbacks of tech-assisted CBT. Within this, 2 descriptive themes were recorded: negative experiences and broad content.

### Negative Experiences

There were a number of studies with a notably small number of young people that outlined some negative experiences with tech-assisted CBT (1, 4, 7, 8, and 12). Some young people stated that there remains a stigma associated with using tech-assisted CBT and that it is challenging to discuss psychological or physical problems with an adult, irrespective of the presence of tech-assisted CBT. Other negative experiences that were mentioned included feeling worse on occasions, not experiencing change, feeling frustrated when returning to face-to-face therapy, and feeling distracted.

### Broad Content

Finally, a negligible descriptive theme arose in relation to the nature of the content in tech-assisted CBT (5, 7, and 14). Some young people identified the broad content of the psychoeducational materials to be problematic and sometimes confusing. Similarly, too much reading and writing content was also seen as a limitation of tech-assisted CBT.

Discussion
==========

Why Do These Themes Matter?
---------------------------

The aim of this study was to synthesize the qualitative literature regarding the experiences of young people who have used tech-assisted CBT for a range of mental or physical difficulties. Using a qualitative synthesis approach, 5 analytical themes and 11 descriptive themes emerged from the included studies containing a diverse sample of young people. Overall, these themes can be understood to be conceptually interrelated and are of interest for several reasons.

Taken together, themes 1 through 4 can be interpreted to broadly support the theoretical foundations of CBT, as suggested by the supporting quotation ([Table 1](#table1){ref-type="table"}). Young people's reported experiences of using exercises connecting TFBs were associated with themes of helpfulness and the therapeutic process. Many young people were able to think about the connections between their surface-level TFBs ("Oh yeah, I used to get some of those gnats") and engage with deeper cognitive processes including memory and attention ("\...actually if I look back to the diary I can see that there were days when I was happy"), alongside some suggestions of developing more beneficial core beliefs ("but now I am all positive"). Furthermore, as effective CBT requires appropriate tailoring for young people \[[@ref20]\], this review provides evidence that tech-assisted CBT is one effectual approach of doing so. Many of the interventions that were reviewed had applied unique ways of using technology to connect with young people, including the use of personalized avatars, child-friendly narratives, and computer game--based designs, with some young people specifying these factors as relatable ("he \[referring to character\] was kind of going through some anxiety too").

The first theme---the helpfulness of tech-assisted CBT for young people---corroborated the dominant trend evident in the quantitative literature, that is, young people who completed tech-assisted CBT interventions were significantly more likely to report positive outcomes versus control groups \[[@ref5]\]. This review has provided the context to these positive trends by synthesizing what young people are saying about tech-assisted CBT, thereby offering an insight into why tech-assisted CBT is proving effective. It should be noted that young people reported the following reasons as to why tech-assisted CBT was helpful for them: they described a range of positive experiences within tech-assisted CBT and appeared to favor it over traditional face-to-face interventions. Moreover, the second analytic theme demonstrated that a range of young people in different settings experienced a therapeutic process that facilitated positive change. This is in keeping with the intended theory-to-practice model applied by core CBT approaches. Indeed, that young people highlighted the unique characteristics of tech-assisted CBT over face-to-face interventions underscored the value of offering tech-assisted CBT to appeal to young people. This is noteworthy because of the many concerns about the increasing role of technology in CBT interventions and its effect on the attitudes, acceptability, and uptake from different stakeholders over time \[[@ref69],[@ref70]\]. This synthesis broadly validates the incorporation of technology into mental health interventions from the perspective of young people's reported experiences.

A further theme that was of interest was young people's perceived transferability of tech-assisted CBT in not only their lives but also the lives of others. Related to the therapeutic process discussed above, young people were able to recognize that their experiences in completing tech-assisted CBT were directly applicable to their different roles in school and with family and friends, and they were able to evidence these with examples. By extension, although it was a minor theme, it was also felt that parental involvement could be explored further within tech-assisted CBT interventions. This is of relevance given the potential relationship between parental anxiety and child anxiety \[[@ref71]\], but it also suggests that there could be future adaptations of tech-assisted CBT that could further engage parents or other stakeholders. It should be noted that young people provided both supportive and unsupportive feedback regarding the involvement of parents. Similarly, young people provided several caveats to the transferability of tech-assisted CBT (eg, only some of their tech-assisted CBT content would be appropriate, and there were concerns about privacy). These considerations may be suggestive of potential subgroups of young people that might benefit from different adaptations of tech-assisted CBT that could support their individualized needs and preferences to maximize the transferability of tech-assisted CBT to key areas in their lives. As concerns remain about the long-term effectiveness of tech-assisted CBT beyond their evaluative timeframes \[[@ref72]\], these suggestions could be especially important given that tech-assisted CBT can only maintain its effectiveness if core CBT principles are transferred to everyday life. For example, relapse-prevention strategies within tech-assisted CBT necessitate the effective transfer of CBT psychoeducation to the respective areas of young people's lives. Therefore, any strategies that can support this transfer should be explored. Nonetheless, it was apparent that young people in this review were widely transferring lessons from their tech-assisted CBT experiences into different areas of their lives.

In the context of traditional mental health interventions, tech-assisted CBT is unique given its technological mode of delivery, often guided in person by appropriately trained mental health professionals. The fourth theme---the tech-assisted CBT gameplay experience---was particularly insightful regarding the benefits of using gaming technology to support interventions. There was widespread appeal of tech-assisted CBT characters for young people, which was found to be a key factor in fostering a sense of relatedness and autonomy. This was particularly noticeable in the smart, positive, active, realistic, X-factor thoughts (SPARX) adaptations for different minority groups, where character relatedness was a recurring subtheme discussed within young people's positive experiences. This is an important dynamic because of the influential role of social learning for young people \[[@ref73]\] and reinforces the need for continued development of personalization features for tech-assisted CBT characters that span youth cultures and identities. As a result, the experiences young people described were demonstrative of enhanced engagement with CBT content, partly because of the gameplay mechanism of interaction. However, this must be considered alongside some mixed feedback regarding the playability features of tech-assisted CBT where young people observed a contrast with commercial games. This is a worthwhile comparison for tech-assisted CBT facilitators as these contrasts could develop into intervention resistance or disengagement. This also suggests that managing young people's expectations for tech-assisted CBT is important in optimizing their subsequent engagement; however, no standardized approaches for doing so were evident in this review.

The final theme emphasized some of the limitations of tech-assisted CBT from the perspective of young people. Although this was also a minor theme, young people commented on the sometimes broad content of tech-assisted CBT in addition to a small number of negative experiences---a finding echoed in the research on adult experiences \[[@ref9]\]. The precise reasons as to why these themes arose were unclear, but it is advisable that stakeholders factor in the persistent role of stigmatization and intervention nonresponse for a minority of young people.

Limitations
-----------

Compared with the quantitative literature, there was a significant lack of qualitative studies on this topic. Consequently, only 14 studies were included in this review. Although this proved sufficient to extract a threshold of data, the combined dataset was still relatively small in comparison with meta-analyses. In addition, most of the studies involved young people who had consented to research and who had completed their intervention. This means that the data did not include young people who may have dropped out or were incapable of research participation because of psychological or physical difficulties. Although only 1 analytical theme reflected negative experiences, it is possible that these attrition challenges reduced the ability of this review to identify the negative aspects of tech-assisted CBT or new findings related to tech-assisted CBT experiences for young people. The reasons for such attrition or nonparticipation are especially important in the critical appraisal of the uptake of tech-assisted CBT but were beyond the scope of this review. Had there been qualitative studies analyzing the experiences of those who dropped out or disliked tech-assisted CBT, a richer thematic structure regarding negative experiences or unintended consequences would have emerged.

It should also be noted that a large portion of the included studies come from 1 intervention (SPARX) that has a significant evidence base demonstrating its effectiveness. As such, the overall synthesis may be disproportionately attributable to the characteristics of this intervention. Moreover, some of these studies pertained to the design or prototyping of the intervention \[[@ref43],[@ref49],[@ref51]\], and therefore, they may be liable to desirability biases that do not reflect the experiences of real-world adherence. This disproportionate coverage also reiterates the lack of qualitative studies for a variety of tech-assisted CBT interventions across the extant literature.

A further limitation is that only direct quotes from young people were included in the analysis and not the full results sections of papers. Although this decision was made to ensure that only the voice of young people was analyzed, it may have limited the potential insights and reliability of the overall synthesis.

In addition, as this review purposively used a broad definition of tech-assisted CBT, it is not known if the reported themes would emerge with specific variants of CBT---for example, are game-based designs of tech-assisted CBT experienced significantly differently to Web-based or app-based versions?

Future Research and Recommendations
-----------------------------------

Future research would benefit from further well-designed qualitative studies that focus exclusively on the experiences of young people. Specifically, studies should endeavor to also include the experiences of young people who find tech-assisted CBT to be unhelpful or those who drop out. This would be particularly useful in ascertaining what intervention adaptations could be made or *built in* to the technology to mitigate against attrition risks. The continued debate about the merits of qualitative research could be addressed by the implementation of enhanced quality assessment for evidence syntheses. In addition, the use of standardized questions when evaluating tech-assisted CBT could enhance the comparability of reviews.

As the tech-assisted CBT experience could be both positively or negatively affected by the absence of common factors that typify face-to-face CBT, this review has provided an insight into, and support for, the suggestion that computerized therapies, such as tech-assisted CBT, have their own unique common factors \[[@ref9]\]. In particular, the subthemes discussed in this review illustrated novel factors brought about because of the technological component of CBT (namely, *tech-assisted CBT vs face-to-face CBT*, *character relatedness*, and *playability*). Therefore, in addition to appropriately applying the underlying CBT theory, future research and design can improve positive outcomes for young people by focusing on these novel factors. In practice, this means that designers of tech-assisted CBT should consider how to best enhance the personalization process for young people, the sophistication of child-friendly and psychologically appropriate narratives or avatars, and maximizing pathways for young people to transfer their learning to everyday life. For tech-assisted CBT practitioners, future research needs to further develop our qualitative understanding of these novel factors and how they relate to the therapeutic process, successful implementation of tech-assisted CBT, and the early identification of potential intervention nonresponders.
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